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Rotary Fluid Seals 



This mvent.on relates to rotary fluid seals and 
especially oil seals for rotary shafts although the 
application of the invention to sealing liquids 
other than oil, and even gas. against leakage be- 
tween relatively rotatable members is not ex- * 
eluded. 

There has previously been proposed, in parti- 

SmIto^ Kin A 9d ° m Patent S P eci ^ation 
No^ 591 522 (George Angus and Company Limited 

In a # n f.''-!! u° tary f ' uid Seal ' for Panting leak- to 
age of fluid between two coaxial relatively rotat- 
able members, comprising a circular flexible seal- 
ing ring freely located to float substantially coaxi- 
ally between axially opposed counterfaces of the 
relatively rotatable members, the sealing ring , 5 
having a pair of radially outwardly divergent op- 
positely axially directed, annular sealing lips to 
bear res,liently against the counterfaces respec- 
tively, so that the sealing ring is f rictionally driven 
into rotation by one or the other of the members 20 
on relative rotation thereof. 

According to the present invention, in a rotary 
fluid seal of the above kind, the sealing lips each 
present to the respective counterface a frusto- 
comcal contact face defined by radially inner and 2 s 
outer peripheral edges and the counterfaces are 
radially outwardly divergent and frusto-conical 
for face contact by the sealing lip contact faces 
so that the sealing ring is substantially coaxially 
located by seating between the counterfaces, so 
and the effect of centrifugal force due to rotation 
of the sealing ring, tending to cause the sealing 
lips to flex angularly outwardly towards a radial 
Plane, is to reduce the bearing load of the contact 
taces on the counterfaces. 35 

As compared with prior proposals, the present 
invention provides for more positive sealing by 
the provision of a definite sealing face, instead of 
indefinite line sealing contact of previous seals 
and the divergent counterfaces provide a self- m 
centering seat, for the divergent frustoconicai 
contact faces of the sealing lips, promoting radial 
positional stability of the ring without interfering 
with its free floating location between the coun 
terfaces. 

Moreover, the consequent matching frusto- * 
conical sealing contact between the contact 
faces and counterfaces provides for face sealing 
as compared with line sealing, and this promotes 

faces™ Sea,inS bV 3 f,Uid fNm between the 50 

It will be appreciated that the effect of centrifu- 
gal force on fluid encountering a rotating sealing 
race is a tangential outward impulsion and this 
can maintain a stable film of fluid as a seal be- 55 
faces ° l0SelV ° Pposed ' nornin a»V contacting, 
Preferably, the frusto-conical contact face of 
each lip has a minimum radial extent, between its 
inner and outer peripheral edges, of 1 .5 mm or a so 
proportion of not less than 0.25 of the radial ex- 
tent of the lip. whichever .s the greater. Tests 



have shown such dimensions to be effective for 
speeds up to 500 R.P.M. (Revolutions per minute) 
but at higher speeds it is possible that somewhat 
narrower contact faces may be effective. 

In one embodiment, the sealing ring is 3 
moulded elastomeric ring with sealing lips di- 
verging radially outwardly from a central web 
and, for high speeds at which the effect of centri- 
fugal forcB might cause distortion of the web a 
rigid ring may be provided to stiffen the web and 
thus stabilise its circular shape and size. 

The invention will now be further described 
with reference to the accompanying drawings, in 
which: 

Fig. 1 illustrates the Prior Art, being a half axial 
section of a known kind of seal in position on a 
shaft in a housing. 

Fig. 2, on a larger scale, is a half axial section 
of one embodiment of a seal in accordance with 
the invention in position on a shaft in a housing 

Fig. 3 is a fragmentary axially radial section of 
an alternative form of sealing ring for a seal in ac- 
cordance with the invention. 

Fig 4 is a fragmentary axially radial section of 
a further form of sealing ring, and 

Fig. 5 is a half axial section of another embodi- 
ment of a seal in accordance with the invention. 

The function of a shaft seal is to prevent leak- 
age of oil along a shaft where it emerges from the 
housing of the machine in which the shaft runs 
and in the drawings the "oil side" of the seal is in- 
dicated by the reference "O" and the "air side" is 
indicated by the reference "A". 

Fig. 1 of the drawings shows a prior art rotary 
shaft seal, a known from United Kingdom Patent 
Specification No. 591 522, comprising a sealing 
nng located between two coaxial casing rings to 
be mounted respectively one fluid-tight on a 
shaft S and the other fluid-tight in a surroundinq 
housing H. M 
The casing rings 1 and 2 present axially op- 
posed surfaces as counterfaces 3 and 4 to oppo- 
sitely axially directed divergent sealing lips 5 and 
6 of a substantially coaxial sealing ring 7, the seal- 
ing ring being free to float between the casing 
rings but having the lips, under the axial thrust of 
a compression spring 8, resiliency bearing in fric- 
tional contact with the counter-faces so that on 
relative rotation of the casing rings, the sealing 
nng is fnctionally driven into rotation but is in- 
tended to maintain a sealing relationship be- 
tween edges 9 and 10, of the lips 5 and 6, and the 
counter-faces 3 and 4 respectively. 

Examples of shaft seals according to the inven- 
tion are illustrated by Figs. 2 to 5 and, to facilitate 
comparison with and distinction from the prior 
art, corresponding reference numerals to those 

Fi«^'* ?" 1 .w! US6d f ° r ^spending parts in 
Fig. 2. It should be noted that in Fig. 2 the oil side 
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"0" and the air side "A" are on opposite sides of 
the figure as compared with Fig. 1 . 

la Fig. 2 shown a moulded elastomeric sealing 
ring 7, such as of an oil resistant nitrile rubber, 
and it will be seen that the lips 5 and 6 have well- s 
defined frusto-conical faces 11 and 12 to bear 
against counterfaces 13 and 14 provided by radi- 
ally outwardly divergent webs of the casing rings 
1 and 2. the webs being of approximately match- 
ing frusto-conical shape but of substantially jc 
greater radial extent than the faces 1 1 and 12. The 
ring 7 is self seating between the counterfaces 13 
and 14 the axial spacing apart of which is such 
that the sealing ring 7 is lightly axialty com- 
pressed for the contact faces 11 and 1 2 of the lips js 
5 and 6 to bear against the counterfaces suffi- 
ciently for the seal 7 to hold itself in place under 
static conditions. The unloaded shape of the lips 
5 and 6 is indicated in broken lines. It does not 
matter whether the ring 7 is truly coaxial with the . 20 
shaft so long as the radial extent of the counter- 
faces 13 and 14 is sufficient to ensure that the 
contact faces 11 and 12 always bear within the ra- 
dial extent of the counterfaces. 

When the shaft starts to rotate, the sealing ring 25 
1 will tend to rotate with the counterface 13 but 
friction against the counterface 14 will tend to 
restrain rotation of the ring 7 so that the speed of 
rotation of the ring 7 will be less than that of the 
shaft. Due to rotation, the lips 5 and 6 of the ring 7 30 
will be subject to centrifugal force the effect of 
which will be to cause them to tend to move an- 
gularly outwards towards radial planes away 
from the counterfaces 13 and 14. However, with 
such centrifugal-induced movement of the con- 35 
tact faces away from their counterfaces, the rota- 
tion imparted to the ring 7 will reduce as a result 
of reduction in the frictional contact. Centrifugal 
effect will therefore tend to diminish, allowing 
the contact faces to move back towards their 40 
counterfaces. The nett result is that the ring 7 will 
float in a condition in which the contact faces 
bear on their counterfaces sufficiently for the 
ring 7 to be entrained in rotation but the speed of 
rotation of the ring 7 can never be so high that the 45 
contact faces lose contact through centrifugal 
action. 

Due to the fact that the ring 7 is sealing against 
oil leakage, there will always be an oil film be- 
tween the contact faces and their counterfaces 50 
and this oil film will be maintained as a hydro- 
dynamic seal between the opposed surfaces. It 
will of course be understood that reference to 
contact of the faces 11 and 12 against the coun- 
terfaces 13 and 14 includes the condition of nom- 55 
inal contact with the interposition of an oil film. 

Shaping of the lips 5 and 6 to present definite 
contact faces, as compared with only lines or 
edges, is essential for maintenance of an effec- 
tive hydrodynamic oil film seal. so 

The contact faces are well defined by inner and 
outer peripheral edges and tests show that, for 
best results, they should have a minimum radial 
extent r of 1 .5 mm or not less than 0.25 of the radi- 
al extent R of the lip, whichever is the greater. ss 



It is possible that, at high rotational speeds, the 
sealing ring 7 as a whole could be subject to dis- 
tortion under centrifugal effect and to prevent 
this the central web 15 of the ring 7, from which 
the lips 5 and 6 diverge, may be stiffened by a ri- 
gid ring 16, as indicated in broken lines, which 
may be embedded as an insert in the moulding or 
subsequently applied, as a split ring for example. 

The relative axial positions of the casing rings 1 
and 2 are set, by such means as a gauge or jig on 
mounting of the seal in place, so that, in the static 
condition, the contact faces 1 1 and 12 of the seal- 
ing ring 7 bear resiliently against their counter- 
faces 13 and 14 with a given load, dependent on 
the resilience of the material of the ring 7 and the 
separation of the counterfaces. 

To maintain the seal as an assembly before and 
during installation, a retaining flange 17 is pro- 
vided on the casing ring 1 and this adds the ad- 
vantage of stiffening the ring thus enabling a light 
gauge material, such as pressed steel, to be used 
for the casing rings. Also the ring 2 may be stif- 
fened by a flange 1 8 or by a joggled rib or bead 1 9, 
as indicated in broken lines, which may more eas- 
ily be formed in pressing. 

To ensure static fluid sealing of the casing ring 
1 on the shaft, a rubber bush 20 may be provided. 
Also the casing ring 2 may be provided with a 
static sealing film or coating to seal in the hous- 
ing, as is known practice for shaft seals. 

For some sealing purposes, sealing rings need 
to be made of materials, such as polytetrafluoro- 
ethylene (PTFE) or other fluoro-carbon materials, 
which are more chemically resistant but less resi- 
lient than oil-resistant synthetic rubbers. To make 
sealing rings of such less-resilient materials, a 
construction as shown by Fig. 3 may be used. 

In Fig. 3, a pair of PTFE rings 21 and 22 are 
mounted back-to-back by their inner peripheral 
margins 23 and 24 being conjointly clinched as a 
dovetail between the flanges of a U-section metal 
carrier ring 25. 

The PTFE rings, which may be made from discs 
cut off from a cylindrical billet and coined to 
shape, are substantially of frusto-conical shape 
with an increase of conical angle at their outer 
peripheral margins so as to present frusto-coni- 
cal contact faces 26 and 27 to bear against match- 
ing counterfaces of casing rings (not shown). 

To ensure that the pair of rings 21 and 22 are 
fluid-tight at their junction, a sealing O-ring 28 is 
provided to seal the crotch of the rings. 

The O-ring 28 may provide some resilient load- 
ing to urge apart the rings 21 and 22 to ensure 
that the contact faces 26 and 27 bear resiliently 
against their counterfaces. More positive loading 
is however preferably provided by two contractile 
spring rings 29 and 30, of the kind known as gar- 
ter springs. The spring rings are of different di- 
ameters so as to rest between the rings 21 and 22 
and urge them apart but the spring rings can 
yield, by expansion, to allow mutual approach of 
the outer margins of the rings 21 and 22 under 
centrifugal action. 
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Fig. 4 shows a moulded elastomeric sealing 
ring 7 especially suitable for use in a seal for high 
speed use, for example over 1000 RPM for a seal- 
ing ring of 140 mm outer diameter. This sealing 
ring has a stiffening metal ring 16 in the base of 
its U-shape, to resist centrifugal distortion. The 
ring also has an axial loading garter spring 31 
which tends constantly to contract resiliently so 
as to bear against divergent inner faces 32 and 33 
of the lips 5 and 6 but, under centrifugal force 
tends to expand so as to bear against convergent 
outer faces 34 and 35 of the lips 5 and 6. In either 
case, the effect of the spring 31 is to tend to 
spread the lips apart and thus to promote either a 
static seal or a dynamic seal of the faces 11 and 
12 against their counterfaces. 

Another embodiment of a seal provided by the 
invention is shown by Fig. 5. The sealing ring 7 is a 
moulded elastomeric ring with a contractile gar- 
ter spring 36 between divergent faces 37 and 38 
of the lips 5 and 6. 

At the inner peripheries of the casing rings 1 
and 2, a rubber or other elastomeric bush 39 
serves the dual purpose of static sealing on the 
shaft (not shown), and retention of the casing 
rings 1 and 2 in assembly with the ring 7 between 
them. The bush 39 may have inner circumferen- 
tial ribs 40 to promote sealing against the shaft 
(not shown). 

As can be seen, the bush 39 has a deep axially 
extending circumferential recess 41, which fits 
tightly on to an inner circumferential flange 42 of 
the casing ring 1, and an outer peripheral shoul- 
der 43 which retains, by axial abutment, the ca- 
sing ring 2. For assembly, the bush 39 can be 
passed into the central aperture of the casing 
ring 2 and then pressed into engagement of its 
recess 41 with the flange 42 of the casing ring 1. 

In use of the seals of the present invention, the 
static resilient load of the sealing lips bearing on 
their counterfaces is sufficient to ensure a static 
seal, usually only required against fluid leakage 
under a static head. When the shaft is running, 
hydrodynamic seals are established between the 
sealing lips and their counterfaces as above de- 
scribed. 

Although the invention has been described as 
applied to sealing rings with one pair of divergent 
sealing lips, the desired centrifugal effect could 
be obtained with multiple sealing lips or multiple 
contact faces such that the effect thereon of cen- 
trifugal force has a component directed axially 
away from the respective counterface. 

Further, resilient loading of the lips of the seal- 
ing ring is not limited to that due to inherent resil- 
ience of the material of the sealing ring or to the 
provision of spring rings as illustrated in Fig. 3. 
Other spring means may be used, such as finger 
springs, or resilient loading means may be incor- 
porated within the material or structure of the 
sealing ring so as to bias the lips either or both 
statically or dynamically under the influence of 
forces due to rotation of the sealing ring. Lip-bias 
or stress means incorporated in the sealing lip 
may also be utilised to affect the distribution of 



mass in the sealing lips and thus affect their be 
haviour under centrifugal force. 

Care must of course be taken not to load the 
contact faces directly by any spring means which 
s might interfere with the effect of centrifugal for- 
ce acting uniformly on the contact faces. 

The invention is not limited to a seal having ca- 
sing rings. It will be apparent that counterfaces . 
corresponding to the faces 13 and 14, could be 
w provided on suitable shoulders or flanges of rela- 
tively rotatable machine parts, such as a shaft 
and its housing. 

Claims 

15 

1. A rotary fluid seal, for preventing leakage of 
fluid between two coaxial relatively rotatable 
members (1, 2), comprising a circular flexible 
sealing ring (7, 21-25) freely located to float sub- 
20 stantially coaxially between axially opposed 
counterfaces (13, 14) of the relatively rotatable 
members, the sealing ring having a pair of radial- 
ly outwardly divergent, oppositely axially direct- 
ed, annular sealing lips (5-6, 21-22) to bear resil- 
25 lentiy against the counterfaces respectively, so 
that the sealing ring is frictionally driven into ro- 
tation by one or the other of the members on rela- 
tive rotation thereof, characterised thereby that 
the sealing lips (5-6, 21-22) each present to the 
30 respective counterface (13, 14) a frusto-conical 
contact face (1 1 -1 2, 26-27) defined by radially in- 
ner and outer peripheral edges and the counter- 
faces are radially divergent and frusto-conical for 
face contact by the sealing lip contact faces, so 
35 that the sealing ring is substantially coaxially lo- 
cated by seating between the counterfaces, and 
the effect of centrifugal force due to rotation of 
the sealing ring, tending to cause the sealing lips 
to flex angularly outwardly towards a radial 
40 plane, is to reduce the bearing load of the contact 
faces on the counterfaces. 

2. A rotary fluid seal according to claim 1, 
characterised thereby that the frusto-conical 
contact face (11-12, 26-27) of each lip has a mini- 

45 mum radial extent (r), between its inner and outer 
peripheral edges, of 1 .5 mm or a proportion of not 
less than 0.25 of the radial extent (R) of the lip, 
whichever is the greater. 

3. A rotary fluid seal according to claim 1 or 2 
so characterised thereby that the sealing ring (7) is a 

moulded elastomeric ring with sealing lips di- 
verging radially outwardly from a central web 
stiffened by a rigid ring (16) to stabilise its circular 
shape and size. 

55 4. A rotary fluid seal according to claim 1 or 2 
characterised thereby that the sealing ring com- 
prises a central carrier ring (25) with a pair of seal- 
ing lip rings (21, 22) mounted on and diverging ra- 
dially outwardly from the carrier ring. 

so 5. A rotary fluid seal according to any forego- 
ing claim, characterised thereby that the sealing 
lips have between them spring means (29, 30, 31, 
36) acting radially to urge the lips apart so as indi- 
rectly to load the contact faces resiliently against 

65 the counterfaces. 
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6. A rotary fluid seal according to any forego- 
ing claim, characterised thereby that the relative-- 
ly rotatable members are casing rings (1, 2) with 
radially outwardly divergent webs presenting the 
counterfaces (13, 14). 

7. A rotary fluid seal according to claim 6, 
characterised thereby that one of the casing 
rings (1) carries an elastomeric bush (39) for the 
dual purpose of static sealing on a shaft and re- 
tention of the casing rings in assembly, with the 
sealing ring between them. 

Patentanspruche 

1. Rotierende Flussigkeitsdichtung zur Verhin- 
derung des Auslaufens eines fiussigen Oder gas- 
formigen Mediums zwischen zwei koaxialen, re- 
lativ zueinander drehbaren Teilen (1, 2), mit 
einem kreisformigen, flexiblen Dichtungsring (7, 
21-25), der zwischen axial gegenuberliegenden 
Gegenflachen (13, 14), der relativ zueinander 
drehbaren Teiie im wesentlichen koaxial schwim- 
mend frei angeordnet ist, wobei der Dichtungs- 
ring ein Paar von radial auswarts divergierenden, 
entgegengesetzt axial gerichteten, ringformigen 
Dichtlippen (5-6, 21-22) aufweist, die je federnd 
an der jeweiligen Gegenflache anliegen, so dass 
der Dichtungsring von dem einen oder anderen 
der Teile bei deren Relativdrehung durch Rei- 
bung in Drehung versetzt wird, dadurch gekenn- 
zeichnet, dass jede der Dichtlippen (5-6, 21-22) 
der zugehorigen Gegenflache (13, 14) mit einer 
kegetstumpfformigen Kontaktflache (11-12, 
26-27) zugewandt ist, die durch radial innenlie- 
gende und aussenliegende Umfangsrander defi- 
niert ist, und die Gegenflachen radial auswarts 
divergierend und kegelstumpfformig ausgebildet 
sind, um einen Flachenkontakt mit den Kontakt- 
flachen der Dichtlippen zu erzielen, so dass der 
Dichtungsring durch einen Sitz zwischen den Ge- 
genflachen im wesentlichen koaxial angeordnet 
ist und die Wirkung der Zentrifugalkraft zufolge 
der Drehung des Dichtungsringes, mit der Nei- 
gung, ein winkelformiges Auswartsbiegen der 
Dichtlippen gegen eine radiale Ebene zu bewir- 
ken, dahingeht, den Anlagedruck der Kontaktfla- 
chen an den Gegenflachen zu vermindern. 

2. Rotierende Flussigkeitsdichtung nach An- 
spruch 1, dadurch gekennzeichnet, dass kegel- 
stumpfformige Kontaktflache (11-12, 26-27) je- 
der Lippe eine radiale Erstreckung (r) zwischen 
ihrem inneren und ausseren Umfangsrand auf- 
weist, die mindestens 1,5 mm betragt oder nicht 
kleiner als das 0,25fache der radialen Erstreckung 
(R) der Lippe ist, je nachdem, welcher Wert gros- 
ser ist 

3. Rotierende Flussigkeitsdichtung nach An- 
spruch 1 oder 2, dadurch gekennzeichnet, dass 
der Dichtungsring (7) ein elastomerer Ring-Form- 
teil mit von einem zentralen Steg, der durch 
einen steifen Ring (16) versteift ist, um seine 
Kreisform und Grosse zu stabilisieren, radial aus- 
warts divergierenden Dichtlippen ist. 

4. Rotierende Flussigkeitsdichtung nach An- 
spruch 1 oder 2, dadurch gekennzeichnet, dass 



der Dichtungsring einen zentralen Tragerring (25) 
mit einem Paar Dichtlippenringen (21, 22) auf- 
weist, die am Tragerring befestigt sind und von 
diesem radial auswarts divergieren. 

5 5. Rotierende Flussigkeitsdichtung nach 
einem der vorhergehenden Anspruche, dadurch 
gekennzeichnet, dass die Dichtlippen zwischen 
sich Federmittel (29, 30,31,36) aufweisen, die ra- 
dial wirken, um die Lippen auseinanderzudruk- 

10 ken, um indirekt die Kontaktflachen federnd ge- 
gen die Gegenflachen zu beiasten. 

6. Rotierende Flussigkeitsdichtung nach 
einem der vorhergehenden Anspruche, dadurch 
gekennzeichnet, dass die relativ zueinander dreh- 

15 baren Teile Gehauseringe (1, 2) mit radial aus- 
warts divergierenden, die Gegenflachen (13, 14) 
aufweisenden Stegen sind. 

7. Rotierende Flussigkeitsdichtung nach An- 
spruch 6, dadurch gekennzeichnet, dass einer der 

20 Gehauseringe (1 ) eine elastomere Hulse (39) zum 
zweifachen Zweck einer statischen Dichtung auf 
einer Welle und einer Halterung der Gehauserin- 
ge im zusammengebauten Zustand, mit dem 
Dichtungsring zwischen ihnen, tragt. 

25 

Revendications 

1. Joint d'etancheite aux fiuides rotatif pour 
30 empecher des fuites de fluide entre deux ele- 
ments coaxiaux pouvant tourner Tun par rapport 
a I'autre (1, 2), comprenant une bague d'etan- 
cheite flexible circulaire (7, 21-25) montee libre- 
ment de maniere a flotter en substance coaxiale- 

35 ment entre des faces de contrepartie axialement 
opposees (13, 14) des elements pouvant tourner 
Tun par rapport a I'autre, la bague d'etancheite 
comportant deux levres d'etancheite annulaires 
divergeant radialement vers I'exterieur et orien- 

40 tees axialement en sens opposes (5-6, 21-22) 
destinees a prendre appui elastiquement contre 
les faces de contrepartie respectives, de sorte 
que la bague d'etancheite est entramee par fric- 
tion en rotation par Tun ou I'autre des elements 

45 lors de leur mouvement de rotation relatif, carac- 
terise en ce que les levres d'etancheite (5-6, 
21-22) presentent chacune a la face de contre- 
partie correspondante (13, 14) une face de 
contact tronconique (11-12, 26-27) definie par 

50 des bords peripheriques radialement interne et 
externe et les faces de contrepartie divergent ra- 
dialement vers I'exterieur et sont tronconiques 
pour assurer un contact facial avec les faces de 
contact des levres d'etancheite, de sorte que la 

55 bague d'etancheite est en substance positionnee 
coaxialement en etant logee entre les faces de 
contrepartie et la force centrifuge due a la rota- 
tion de la bague d'etancheite tendant a faire fle- 
chir les levres d'etancheite angulairement vers 

60 I'exterieur vers un plan radial a pour effet de re- 
duire la charge d'appui des face's de contact sur 
les faces de contact sur les faces de contrepartie. 

2. Joint d'etancheite aux fiuides rotatif suivant 
la revendication 1, caracterise en ce que la face 

65 de contact tronconique (11-12, 26-27) de chaque 
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levre a une dimension radiale minimum (r) entre 
S6S bords peripheriques interieur et exterieur de 
1,5 mm ou d'une proportion non inferieure au 
quart de la dimension radiale (R) de la levre selon 
cellequiestla plusgrande. 5 

3. Joint d'etancheite aux fluides rotatif suivant 
la revendication 1 ou 2, caracterise en ce que la 
bague d'etancheite (7) est une bague en matiere 
elastomere moulee comportant des levres 
d'etancheite qui divergent radialement vers I'ex- w 
teneur a partir d'une ame mediane raidie par un 
anneau rigrde (16) destine a stabiliser sa forme 
circulaire et sa dimension. 

4. Joint d'etancheite aux fluides rotatif suivant 

la revendication 1 ou 2, caracterise en ce que la / 5 
bague d etancheite comprend une bague de sup- 
port mediane (25) comportant deux levres d'etan- 
cheite annulaires (21, 22) montees sur la bague 
de support et divergeant radialement vers I'exte- 
neur a partir de celle-ci. 2Q 

5. Joint d'etancheite aux fluides rotatif suivant 



I'une quelconque des revendications prece- 
dentes. caracterise en ce que les levres d'etan- 
cheite comportent entre elles des ressorts (29, 30, 
31, 36) agissant radialement pour ecarter'les 
levres I'une de I'autre de maniere a charger indi- 
rectement les faces de contact elastiquement 
contre les faces de contrepartie. 

6. Joint d'etancheite aux fluides rotatif suivant 
lune quelconque des revendications prece- 
dentes, caracterise en ce que les elements pou- 
vant tourner I'un par rapport a I'autre sont des 
anneaux de confinement (1, 2) comportant des 
ailes divergeant radialement vers I'exterieur et 
presentant les faces de contrepartie (13, 14). 

7. Joint d'etancheite aux fluides rotatif suivant 
la revendication 6, caracterise en ce qu'un des 
anneaux de confinement (1) porte une douille en 
matiere elastomere (39) servant a la fois a assurer 
I etancheite statique sur un arbre et a retenir les 
anneaux de confinement assembles, la bague 
d etancheite se trouvant entre eux. 



25 



30 



35 



40 



45 



50 



55 



60 



65 

6 



0036281 




7 




9 



0036281 



LO 

CD 




11 



